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Late postoperative abdominal wall hydrocele is a rare complication following surgery. It may be form
from a small untreated incisional hernia that passed through the musculo-aponeurotic layer of the
abdominal wall. Diagnosis is easily made by clinical history of prolonged non-tender, non-reducible
cystic mass below an incisional scar. Hydrocele should always be suspected when CT scan showed a ﬂuid
containing mass in the subcutaneous layer of abdominal wall with the presence of musculo-aponeurotic
defect and absence incarcerate viscera in patient with chronic hypoalbuminemia. Surgical treatment
should include total excision of hydrocele, facial repair and closure of hernia sac, preferably invertedly
close into the abdominal cavity in order that the ﬂuid secreting portion of the sac drained directly into in
the abdominal cavity.
 2015 The Authors. Published by Elsevier Inc. All rights reserved.Incisional hernia can occur in small incision such as in laparo-
scopic surgery with an incidence of about 0.08e0.14% [1,2] as a
result of fascial defect. The formation of incisional hydrocele had
never been reported and may occur when the hernial sac pass
through the muscular layer of the abdominal wall. The pinching
effect of muscle contraction causes obliteration of the intramus-
cular portion, dividing the sac into supra and infra muscular
portion. The increased production or decreased desorption of se-
rous ﬂuid in the supramuscular portionmay result in the formation
of a hydrocele such as in patient with chronic hypoalbuminemia.
1. Case report
This is a 28 y.o. female with history of biliary atresia who un-
derwent Kasai’s procedure during the neonatal period and devel-
oped progressive biliary cirrhosis with sign and symptoms of
hypoalbuminemia, ascites, pitting edema, splenomegaly and
recurrent GI bleeding from esophago-gastric varices, which she
was treated with endoscopic ligation and sclerotherapy. At age of 7BY-NC-ND license (http://
ection of Pediatric Surgery,
Cheng Kung University, 138
535; fax: þ886 6 2766676.
on2@yahoo.com.tw (E.D. Sy).
Published by Elsevier Inc. All righty.o., she underwent splenectomy with drain placed intra-
operatively and exists in the left lower quadrant of the abdomen.
At the age of 22 y.o., she started to notice a small mass over the left
lower quadrant of the abdomen, which disappeared on pressure
and supine position. However, at the age of 28 y.o, the mass
gradually enlarged, without changes in size despite of pressure
compression and supine position. Evaluation at the Pediatric OPD
Department was done. A CT scan showed a 7e8 cm cystic mass,
subcutaneously located with a musculo-aponeurotic defect of the
abdominal wall below the cystic lesion (Fig. 1 AeD). A peritoneal
scintigraphy, with direct injection of 3 mCi Tc-99 m DTPA into the
cystic mass, showed accumulation of radiotracer within the mass,
without extravasations into the abdominal cavity. She was referred
to surgical department for further evaluation. Physical examina-
tion revealed a cystic lesion, about 7 cm in diameter, a 2e3 cm
incision scar and striae above the mass (Fig. 2A). During the past
12 month, her serum albumin level ranged from 1.8 to 2.5 g/L and
was treated with albumin infusion. She underwent surgical
treatment and intraoperative ﬁnding showed a well-deﬁned cystic
lesion attached to distal end hernia sac (Fig. 2B). The hernial sac
open into the peritoneal cavity with an opening oriﬁce of about
1.5 cm (Fig. 2C), which pass through a musculo-aponeurotic defect
just lateral to the linea semilunaris (Fig. 2D). The cystic lesion was
excised, the hernial sac was inverted closed into the peritoneal
cavity and the musculo-aponeurotic defect was repaired. Histo-
pathologic examination showed that both the cystic lesion ands reserved.
Fig. 1. Preoperative abdominal CT scan. A1. CT scan at preoperative 6 years, showed disrupted musculoaponeurotic layer (white arrow). A2 showed subcutaneously located lesion
above the musculoaponeurotic layer of abdominal wall (arrow head). At preoperative two month, CT scan showed, B1 (transverse view) and B2 (sagittal view), persistent of dis-
rupted musculoaponeurotic layer (white arrow) with about 7e8 cm cystic mass (C).
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inﬂammation and congestion.
2. Discussion
The term hydrocele literally means a sac of water. In the pedi-
atric age group, it is due to non-obliteration of patent processus
vaginalis. In postoperative small abdominal incision wound
complicated with hernia, the obliteration of the midportion of the
sac can lead to formation of hydrocele.Fig. 2. A. Abdominal wall mass (broken line) located subcutaneously below the incision sca
(arrow head) with the open hernia sac (white arrow). C. hernia sac opening into the peritone
just lateral to the rectus abdominis and linea semilunaris (black arrow).Integrity of the endoabdominal fascia is absolutely essential and
a hernia may in fact be deﬁned as a hole in the endoabdominal
fascia or transversalis fascia [3]. The prevalence of incisional hernia
is about 15e20% in abdominal surgery and as low as 0.08e0.14% in
laparoscopic surgery [1,2] in which the incision wound are within
1.5 cm. In all laparoscopic surgical patients, herniation usually af-
fects the supraumbilical port site, the only location where open
trocar insertion is employed. There was a trend for patients with
trocar hernias to have a higher body mass index than those without
hernias (mean BMI, 29.4 kg/m2 vs. 27.2 kg/m2, p 4 0.13) [4].r (black arrow) and skin striae (white arrow). B. Junction of the cystic mass and hernia
al cavity without any incarcerated viscera. D. Musculoaponeurotic defect (white arrow)
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defect are usually not closed and sutured. This is based on the fact
that the musculature of the abdominal wall that underlies the
anterior fascia, together with the normal fascial elasticity, will
usually prevent any herniation of the bowel through the small
fascial defect and also prevent any future enlargement of the
opening [5]. However, according to Reissman et al. and as shown by
our case, it has been suggested that in both elderly and thin pa-
tients, the abdominal wall muscles tend to be weak with reduced
strength and increased elasticity of the fascia [5]. The combination
of such factors can thus lead to the development of late hernia.
The process of formation of hydrocele in postoperative abdom-
inal wall wound is somewhat similar in pediatric. During the
embryogenesis [6], as the testis descends through the inguinal ca-
nal, the processus vaginalis is drawn into the scrotum. Hydrocele
results, either when the processus vaginalis remains patent,
allowing ﬂuid from the peritoneum to accumulate in the scrotum or
when the distal tunica vaginalis overlying the testis and the
epididymis, which composed of two portions, visceral and parietal
lamina, is not obliterated and constitutes the cavity of the tunica
vaginalis. In postoperative drain site wound, reparative growth of
the peritoneum and adhesion around the drain may occur espe-
cially when drain was place for a period of time. During removal of
drain, the peritoneum may be drawn beyond the musculo-
aponeurotic layer of the abdominal wall leading to formation of
peritoneal diverticulum. The persistent of fascial defect can lead to
later incisional hernia. The pinching process of abdominal muscular
contraction on the trapped muscular portion of peritoneal diver-
ticulum may later obliterate, dividing the sac into supra and infra
muscular portion. The inner surface of sac, which is covered by a
layer of simple cuboidal mesothelial cells, secrete ﬂuid and any
process that acts to stimulate increased production of serous ﬂuid
(e.g., tumor, inﬂammation, trauma, hypoalbuminemia as in our
case) or decreases the desorption of this ﬂuid (e.g., obstruction of
scrotal lymphatic or venous system) result in ﬂuid accumulation
and formation of a hydrocele.
Diagnosis is easily made when a cystic mass is located below a
surgical scar. Image studies, such sonogram [7], CT scan [8], MRI [7],
can be used to differentiate the content of mass such as fat, blood,
ﬂuid and bowel loop and the continuity of mass with the abdominal
cavity. Sonographic studies have the advantage of absence of radi-
ation and low cost, however, the detection of small fascial defect
may technically difﬁcult especially when the sac pass thru the
muscular layer. Thin sliced CT scan had the advantage of ability to
deﬁne the anatomic relation of the mass and the abdominal cavity
and detect the presence of musculo-aponeurotic defect as in our
case while Tc-99 m DTPA peritoneal scintigraphy can be used to
prove the non-communication of cystic mass with the peritoneal
cavity [9] and further improve the surgical planning, however, it’scost effectiveness and usefulness in the management may be
controversial.
Management of drain sitewound complication hernia/hydrocele
includes preventive measures and surgical treatment. The former
includes correct drain site insertion, which should be inserted via
mid transmuscular route, early removal of drain when desired
function stopped [10] and prior to ﬁstula formation, debridement of
signiﬁcant epithelial or mesothelial growth within the drain
wound, complete removable or reinsertion of any intraabdominal
tissue into abdominal cavity that extrudes during removal of drain,
fascial closure of drain site wound that signiﬁcantly enlarged if
possible [10] and nutritional support for proper wound healing. The
latter should include total excision of hydrocele, fascial repair and
hernial sac closure, preferably invertedly closed into the abdominal
cavity (plication technique) [11], in order that the ﬂuid-secreting
surface of the sac is within the abdominal cavity and any ﬂuid
secreted is directly drain into the abdominal cavity.
3. Conclusion
Postoperative abdominal wall hydrocele can occurs in trans-
muscular abdominalwall incisional hernia. The fascial defect should
be repair and hernia sac is invertedly plicated into the abdominal
cavity in order to avoid recurrence formation of hydrocele.
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